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Percutaneous interventions in stenotic valvular heart disease complicating pregnancy
Its risks are much less than those of surgery or continuing pregnancy on medical therapy
Heart disease complicating pregnancy is a common and serious clinical condition. Cardiac disease does not preclude pregnancy but increases the risk to both the mother and the foetus, despite state-of-the-art obstetric and cardiac care. The incidence of maternal heart disease in Sri Lanka is about 1.5 per hundred deliveries. About 70% are of rheumatic origin [1] . It causes chronic valvular lesions commonly affecting the mitral and aortic valves. Since the natural history of rheumatic mitral stenosis typically has a 20-25 year latent period symptoms often appear first during pregnancy [2] .
Women with stenotic valvular heart disease have a significantly higher incidence of congestive heart failure (38% vs 0%, p<0.00001), arrhythmias (15% vs 0%, p<0.002), initiation or increase of cardiac medications (41% vs 2%, p < 0.0001), and hospitalisations (35% vs 2%, p < 0.0001). Moreover, it has an effect on foetal outcome, resulting in increased preterm delivery (23% vs 6%, p < 0.03), intrauterine growth retardation (21% vs 0%, p < 0.0001), and a reduced birth weight [3] .
During pregnancy the haemodynamic changes result in a steady increase in cardiac output until the 32nd week, at which time cardiac output plateaus at 30% to 50% above the pre-pregnancy level. This haemodynamic stress, along with other factors such as anaemia and atrial fibrillation (AF), may precipitate acute pulmonary oedema with unacceptable maternal and foetal mortality.
During labour uterine contractions 300-500 mL of blood are released into the circulation, causing an additional increase in blood volume. This, together with increased blood pressure and heart rate during labour further increases cardiac output. At the time of delivery it increases to as much as 180% of the pre-pregnancy level. Because of the haemodynamic changes that occur during pregnancy obstructive cardiac lesions are generally poorly tolerated. However, regurgitant lesions are tolerated relatively well because of the decrease in systemic vascular resistance.
Hence critical stenotic valvular lesions should be treated before delivery, ideally during the second or third trimester, to improve pregnancy outcome. Vaginal delivery with a facilitated second stage (forceps delivery or vacuum extraction) is indicated for women with cardiac disease unless there are obstetric reasons to recommend caesarean section. Optimal anaesthesia and analgesia and administration of prophylactic treatment for endocarditis should be considered before delivery. Haemodynamic monitoring is recommended for high-risk patients with severe or symptomatic maternal cardiac disease.
Maternal prognosis during pregnancy is related to functional class. Maternal mortality for New York Heart Association (NYHA) class I and II is less than 1%. With NYHA class III and IV maternal mortality increases up to 7% [4] [5] [6] . It can go as high as 17% in patients with AF [5, 6] . The highest risk occurs during labour and delivery. Foetal mortality is also related to maternal functional class and the rate is 30% for women with NYHA class IV.
The management of pregnant women in NYHA class I or II should include limiting strenuous exercise, having adequate sleep and rest, maintaining a low salt diet, avoiding anaemia (maintain haemoglobin > 11 g/dL), having frequent prenatal examinations (both obstetric and cardiovascular), and monitoring for arrhythmias. In more symptomatic women (NYHA class III or IV) pregnancy should be avoided or interrupted. Should pregnancy occur bed rest is often required, particularly during the latter part of the pregnancy, and close cardiac and obstetrical monitoring is essential.
Mitral stenosis
Mitral stenosis is the commonest cardiac lesion seen during pregnancy. Patients with symptomatic mitral stenosis are usually managed with medications such as digoxin, frusemide, KCI and beta blockers. Patients with moderate to tight mitral stenosis with inadequate response to pharmacotherapy should be referred for surgical or percutaneous intervention (ballon valvuloplasty).
Over the past few decades closed mitral valvotomy has been the mainstay of therapy for tight mitral stenosis. Patients have benefited significantly from this procedure. Numerous studies over the past three decades have documented the efficacy and safety of this surgical procedure though it carries significant foetal morbidity and mortality [7, 8] . Open heart surgery during pregnancy has a 33% risk of foetal mortality. With closed mitral commisurotomy the risk of foetal morbidity and mortality is much lower, although a 5-15% risk of foetal death still exists [9] . Open mitral valvotomy is also associated with a high maternal mortality [9, 10] .
Since its introduction in 1984 percutaneous transvenous mitral commissurotomy (PTMC) numerous studies have established the efficacy and the safety of this procedure [10] [11] [12] [13] . Over the last few years PTMC has been done in several centres worldwide with excellent short term results in patients with mitral stenosis during pregnancy. For patients in the second and third trimester of pregnancy PTMC would be expected to achieve haemodynamic and symptomatic improvement with minimal risk to the mother and foetus. Though there are several techniques available the Inoue technique has been the most popular in view of its low complication and high success rate.
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Long term follow up studies have shown good outcome of pregnancies, with no significant problems in the foetus. Recent data on Sri Lankan patients with symptomatic mitral stenosis (pregnant and non-pregnant) showed excellent results (success rate > 96%) and very low complication rates with PTMC [14, 15] .
Mild to moderate aortic regurgitation or mild to moderate mitral regurgitation are not contraindications for PTMC if valve morphology is suitable for intervention. Patients with severe calcific mitral stenosis, left atrial thrombus and more than moderate mitral regurgitation are not considered for this procedure. But patients with a large left atrium, aneurysmal interatrial septum and even severe pulmonary hypertension could be subjected to balloon mitral valvuloplasty.
Ballon mitral valvuloplasty is carried out under fluoroscopic screening in the angio-cardiographic laboratory, with local anaesthesia. All patients are adequately covered by a lead shield to protect the uterus and minimise radiation hazard to the foetus. PTMC has many advantages over surgery. Following PTMC the hospital stay is about 24 h compared to 1 or 2 two weeks in cases of closed mitral valvotomy. PTMC patients are mobilised on the same day and discharged the following day. As PTMC does not involve general anaesthesia or surgery it avoids the risks of these procedures. Furthermore, one can demonstrate the haemodynamic improvement immediately after the procedure. The short time taken for PTMC is also an advantage.
Radiation exposure during fluoroscopy may pose a potential hazard to the unborn child. The foetus receives most of the radiation dose from scatter, and this has been estimated as approximately 0.2 rad during balloon mitral commissurotomy [16] . Therapeutic abortion is recommended when the foetus is exposed to 10 rad or more. Since foetal abnormalities are more likely to occur with radiation exposure before 20 weeks of gestation [17, 18] , PTMC is recommended routinely after 20 weeks of gestation. A recent study has shown that over a follow up of more than 5 years, all children born to women who had undergone PTMC during pregnancy showed normal growth and development without any clinical abnormalities [19] . Risks to the foetus associated with exposure to radiation may be avoided by using transoesophageal echocardiography to guide the procedure instead of fluoroscopy.
Aortic stenosis
Symptomatic aortic valve disease is less common than mitral valve disease in pregnant women, and rheumatic heart disease is the most common cause in developing countries. The pressure gradient across the aortic valve is responsible for the haemodynamic changes in aortic stenosis. The increase in left ventricular systolic pressure needed to maintain sufficient pressure in arterial circulation leads to increased stress on the ventricular wall with compensatory left ventricular hypertrophy. Symptoms develop when compensatory changes in the left ventricle are inadequate to meet the demands imposed by the need for increased cardiac output late in pregnancy. This usually occurs with moderate to severe aortic stenosis.
The severity of the condition and its symptoms largely determine management of aortic stenosis. Most asymptomatic patients and those who have mild to moderate stenosis can be managed with medical therapy. Patients who are symptomatic or who have a peak outflow gradient of more than 50 mmHg are advised to delay conception until after surgical correction. Termination of pregnancy should be strongly considered if the patient is symptomatic before the end of the first trimester.
Percutaneous balloon valvuloplasty and aortic valve replacement are the available options for management. However, several studies of balloon valvuloplasty for severe aortic stenosis during pregnancy suggest favourable outcomes for both mother and foetus. Balloon valvuloplasty is not the preferred treatment in patients with calcified aortic valves or in the presence of significant aortic regurgitation. Avoidance of severe vasodilation and maintenance of an adequate fluid balance are vital to ensure that cardiac output is not compromised. Low epidural anaesthesia may be used to minimise vasodilatory effects.
Conclusion
The risks of balloon valvuloplasty are much less than the risks of either surgery or continuing the pregnancy on medical therapy in women with symptomatic valvular lesions without contraindications. They should be treated with percutaneous interventions. But our primary aim should be directed at early detection, assessment and appropriate measures before conception.
